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1406 EP (1) 

INJfBCTIOiy DEVICB AND PROCESS FOR THE INJECTION OF AFLTOD, 
Description. 

[OOOl] The present invention relates to injection devices for the introdiictlon of a fluid 
into a metalluzglcal vessel and to a jarocess for the injection of a fluid. In particular, 
the Invention relates to such a device which is removably insertable in. the lining of a 
5 metallurgical vessel. 

[0002] Fluids* in particular gases, are often injected into molten metal In vessels such 
as ladles, crucibles or tundishes for diverse purposes* For instance, a gas may be 
introduced into the bottom part of a vessel to clear the relative]^ cool bottom area of 
solidification products, e.g. to remove them from the vic£aity of a bottom pour outlet 

10 "Where the vessel has such an outlet. Insteelmakingfor example, the use of slow 
ix^ectlon of a fine curtain of gas bubbles in the tundish assists in inclusion removal; 
the indlusioiis being attracted to the fine gas bubbles and ristog upwards lliroug^ the 
melt to the surface where they are conventionally captured tiy the tuiiriiRh cover 
powder or flux. A fluid may also be introduced for rinsing or to homogenise the melt 

15 thermal^ or compositionally. or to assist in dispersing alloying additions tibrou^out 
the mdt. 

[00O3] Usually, an inert fluid is used but reactive fluids may also be employed, e.g. 
reducing or oxidising gases, v^en the melt compositions or components thereof needs 
modifying. For example. It is customaiy to inject gases such as nitrogen, chlorine. 

20 freon, sulphur hexafluoride. argon, and the like into molten metal, for example molten 
alumixiium or alumlMum alloy&.'in^ order to remove imdesirable constituents' suth as - 
hydrogen gas. non-metallic indu^ons and alkali metals. The reactive ^ses added to 
the molten metal chemicallyr react with the undesired constituents to convert them into 
a form sudti as a precipitate, a dross or an insoluble gas compound that can b e readily 

25 separated from the remainder of the mdlt. These fluids (or olliers) might also be used 
for eacample with steel, copper, iron, magnesium or alloys thereof. 
[00O4] Because of varied operational requirements, two different types of injection 
devices eire employed: 

" porotis purging plugs, where ttie fluid streamis through irregularly distributed and 

30 variously si2:ed pores and 

- plugs where the fltiid flow direction and also the size of the openings, throu^ which 
the fltad is piped, are controlled. These openings can be round canals or bores, which 
are either kept separate or interlinked ot ^ots whidx, when segments are assembled, 
can be arranged in a strai^t line, or in a cSrde, by fitting two cone stumps together. 

35 EOOOS] In order to adtfeve optimal cleaning, it is desirable that the fluid be introduced 
into the molten metal, preferably from the bottom of the rec^ent, in the form of a very 
large number of extremely small bubbles so as to qulckfy transport the non-metallic 
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ixapurities or gases into the slag. As the size of gas bubbles decreases, the number of 
bubblesperunitvolumelncreases-Anlncreaaemthenuxnberofbubblesandth^ 

suifece area per unit volufl^e tocreases the probabiUly of the injected gas being utilised 
effectr^ly to pexfoxtn the ejected cleaning or rinsing operation. The best injection 
devices to achieve this cleaning or rinsing operation are therefore porous plugs. 
100O61 Where homogenisation is necessary ft-e.. wher« additives have to be distributed 
and dissolved) or a temperature balance has to be achieved, purging ph^ are used to 
assist ml»ng by blowing large amounts of g3s into the nietal bath. Forthese 
applications, purge plugs with directed porosity have proved to be the most efective 

10 alternative- • * ^ 

IPOOTI QeneraJJy. the choice the injection device type win thus depend on 1^ 

xequirements of a specific application. 

[OOOai AS starting point fer the pr^ent appllcataon. the Inventors had In mind to 
improve the rellabillly of the injection devices of the type Spurge plug3 with directed 
porosiiy-. It IB indeed generally considered that a constant flow of fluid through the 
directed porositjr is necessaxy in order to prevent blockage by the Ingress of molten 
xxifital. The need to Shut-off the fluid supply at&e end of each injection operation 
would therefore result inblockage and would tend to make difBcult. if not Impossible, 
the re-use of the ii^ection device, especlallrif the available fluid pressure is not 
sufficient to r^pen the fluid passages. Generally, it is con^dered that below 10 bars 
there is a risk that injection devices of the type -purge plugs with directed porosity" 
could not open. 

- iobd91Eharopeanpate«t424,502alreadyaddressesthlsproblemandpropos^^ 

ix:^ ector with g^ passages fonned as capillary bores or slots in a rod constituted of a 
25 gasimpermeaWereftactatyinateriaLThecapinaryboresorsloxsareofsuchasm^ 
dimension that. In use. the mdhen metal is substantially m>able to intrude into the 

[00101 Although this injection device aheady consUtutes a great step forward in the 
rehabiliiy of fluid injection into a metaflurglcal vessel, it is desirable to find alternative 
30 irdection devices. Idealfy. such injection device should at least equal the reliability of 
the gas injector disclosed in the European patent 424.402 and be produced 
economically and simply through conventional techniques and with conventional 
materials, it should also be poss&le to open this h^ection device even when &e 
ma^um available fluid pressure is relatively low ffor example lower ihan 10 bars). 
35 [OOlll Tbis objective, and others, are achieved with an ii^ection device for the 

introduction of a fltuid into a metalluiglcal vessel having a refractory lining, the device 
_ being removab^ insertable In the lining: 

- comprising a re&actory first body and a refractory second body flttingjy 
assembled, the first and second bodies hawing each a surfece adapted to contact 
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moltea metal; and 

- having flxiid passages esctendtog from fluid feeding means to a surface adapted 
to contact molten metaL According to the invaation. the injectLon device comprises 
fluid passages in the first body and in tiie second ho6y, flie rdattve flow resistance of the 
fluid passages of the second bocfy being higher fbaa that of the fluid passages of the first 
bodjr. 

[00121 In these conditions, the flxiid passages of the first body which have thus 
generally "wider openings - are more prone to blockage after shut-off of the fluid 
supp^. When the fluid pressure is applied to the injection device, the fluid will 
therefore be first introduced into the molten metal througlh the second body if the 
injection device has already been used and some metal remains on Its sur&ce blocking 
the fltild passages of the first body. As the pressure increases progresslvdy, the flow 
rate throu^ the second body Inc r eases imtil the fluid plume wia begin to impact on 
the molten metal contact surface of the first body throu^ a phenomenon of bacds 
attack fluid flow whidh causes molten metal agitation. 

[0013] Eventually, this attack of the molten metal contact surface of tlie first body vtOI 
result in the dearance and opening of the first body fluid passages. The r^ative flow 
resistance of the flxiid passages of the second body being higher than that of the fl\ud 
passages of the first body, the fluid ^ tend to follow the path of least resistance and 
th^rtfore wfll flow through the fluid passages of the first bod^ while the g^cond bocty wUl 
substantially cease to aflow fluid passage. This wffl allow a hl^er flow rate to pass within 
the molten metaL with an the above listed advantages of the purge plxag with directed 
-porosity;. _ 

[0014] PreferabV, the fluid feeding means for the fluid passages of the first and second 
bodies are cormnon. 

[0O15] According to a preferred embodiment of the invention, the fltiid passages of the 
first and second bodies are formed diflFerenUy so that the relative flow resistances of 
these fluid passages can be appropriatdty controlled. Advantageously, the second body 
is constituted of a fluid permeable refiractory material, i.e. a material which is porous to 
the said fluid in the conditions of use. Advantageously, the second body is made of a 
pressed refiactoiy material whose gcanulometry is defined so as to achieve the desired 
porosity. 

[0O16] The inventors have Indeed observed that the second body made of a lefractoxy 
material whic& is permeable to the fluid to inj cct is fer less sensitive to molten metal 
penetration than the fluid passages in the first body and that, consequently, during 
initial flowing of the fluid, the fluid passages constttuted by the porous arrangement of 
the second body clears and opens more readfly than the fluid passages in the first 

body. In other words, a lower pressure is necessary to dear and opai the fliiid 
passages in the second body. 
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10017I A fuxther advantage which has been unexpectedfer observed with this preferred 
e„d,cdiment is the following: when the metal penetration to the fluid passages of the 
first body is too severe so that these fluid passages fall to open diiectfy under the effect 
of the back attack fluid flow streanring from the fluid perxoeable second body, then, for 
acertaintime.allthefluidislx«ectedthroughtbesecondbody. Ibis results in the 
suifeceofthesecondbodyweaiingtosomeextent. When the second body has worn 
backtobdowthelevelofthesuifeceoflhefirstbody. This results irx turn to a surface 
layer of Ihe first bo.^ above the remaining suifece of the second body becoming weaker 
and breaking away easier, i^rentually. deblocked suifece of the first body having 
, broken away, the fluid passages of the firstbo,^ are cleared and can now open easily. 
It IS bdleved that this results from the feet that a fluid penneable refractory material is 
moze prone to wear. 

100181 Numerous arrangements of the first and second bodies In the Injection device 
can be considered. For example, the second body can be formed as an annular porous 

5 ring surroundtog a first botfy comprising Slots formed in a ftald-impermeaOjle materia 
However the above discussed advantage is particularly noticeable when the second 
body is fittln^y inserted in th« first bo,^. preferably in the nnddle of ihefirstbw^ so 
that the wear pattern of the molten metal contacting suifece of the injecHon device is 
more even across this surfece. to an advantageous embodiment of the invention, the 

0 fl^dd passages to the first bodbr are aligned radialty from the centre point of the second 

bo^ so that all the fluid passages of the first bo<ty wffl be affected equally by the 
surfefie wear resulting from the fluid streamtog from the second body. Thesecond 

• body can have a round or polygonal section. 

100191 Preferably, the fluid passages to the first body are todependent from the fluid 

►5 passages to the second body, itbastodeed been observed that when the directed 

poroslly of the first body is toterlinked with the fluid passages of the second body - for 
example when slots of the first bo<ty are directly adjacent to the second body - this 
could result to the separation of the bodies. In particular, when o«^ of the bodies is 
toserted to another body, this results to ablow out of the surrounded body. 

30 100201 to aprefened variant of theinvention. iheflrst body is made of are&actory 

material less permeable to the fluid than the material of the second bo4r. for examine o^ 

castable material, and the fluid passages extending theretbxough are constituted of slots 
orbores. preferably of controlled direction and opening sizes. 

[00211 to another of its aspects, the tavention relates to a process for the reliable 
35 ii^ectton of afluidinto a metallurgical vessd comprising the steps of 

a) feeding an tojection device with the fluid to totroduce Into the metallurgical 

vessel; 

b) ii^ecttag the said fluid through a Initiating section of the tojection device 
having higher ftold flow resistance than the rematoder of the injection device (the 
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izutiatixig section being able to open moxe easSy than the remaining sections of the 
injection device); 

c) using the fluid flow streazning finom the said fnlMattng section for cleaning 
and opening fluid passages In an Injection section of the injection device having less 

5 Quid flow resistance than the initiating section; 

d) injecting tlie fluid into the metallurgical vessel through the ixijection section 
while the initiating section substantially ceases to allow fluid passage. 

10022] The invention wiU now be better described with reference to the enclosed 
drawings which are only provided for the purpose of illustrating the invention and not 

10 to limit its scope. Fig. 1 shows schematically an Injection device according to the 
invention and Fig. 2 is atop view of the injection device shown at Fig* 1. 
[0023] In these figures, the injecti0n device (1) is inserted into the lining of a 
metallurgicdl vessel (not shown) with its molten metal contactix^ surfeces (4. 5) at 
least levdl with the surface of the linSng. The injection device is comprised of at least 

15 first and second bodies 3) wiiidi are fitting^ assembled. Most often the injection 
device is enveloped in a metal can (9). Ihie first body C2) comprises fluid passages ($) 
constituted by slots - extending from fluid supply means (8) to its mcttsxi metal 
contacting surface (4). The second body (3) comprises fluid passages (7) - constituted 
by the porosity of the material - eadi^ding from Its molten metal contacting siur&ce C5) 

20 to fluid supply means (8). In the etribodimmt depicted on Figs. 1 and 2, the fluid 

supply means (8) are constituted by a pl^um chamber which, is connected to a fluid 
feeding pipe (not showcj, 

[O024I It has been observed that a fluid pressure of 6 to 9^ bars is sufficient to open titxe 
fluid passages of the injection device according to the invention. 

25 
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Claims* 

1, Injection device (1) for the introduction of a fluid into a xnetalli^xgical vessel having 
a refractoiy lining, the device 
5 - being removably insertable in the linSng; 

. comprising a teftactorjr first body (2) and a refractory second body (3) flttingjy 
assembled, the first and second bodies having each a surEace (4. 5) adapted to 
contact molten metal: and 

- having iliaid passages (6. 7) cxtendixig from fluid feeding mieans (6) toasurface 
lO (4. 5) adapted to contact molten metal; 

ehancfcerised in tbat the injection device comprtses flxdd passages (6. 7) in the first 
body (2) and in the second body (3). the relative flow resistance of the fluid passages 
(7) of the second body being hi^er than that of Hxe fhdd passages of the first 
body C2). 

15 2- Injection device according to claim 1. cbaxactexisedin that the second body (3) is 
fitting inserted In Oie first bo^ (2) . 

3, Injection device according to claim 2» characterised in tbat the second body (3) is 
inserted in the middle of the first body (2). 

4. Injection device according to daim 3, chaxacteiised in that the fluid passages (6) 
20 in the first body are aligoed radially from the centre point of the second bocty (3). 

5* IxK|ecticm device according to claim I, ehaxacteiisedin tbai the second body is - - 
made of a refractoiy material permeable to the said fluid. 

6. Irrjection device according to claims 5, cbaxacterised in that the second body is made 
of a pressed refractoiy material. 

25 7- Injection device according to any one of claims I to 6, ctaairacteidsed in that the 

fluid passages (6) in tiie first body (2) are independent from the fluid passages (7) In 
the second bodty [3). 

8. Injection device according to any one of claims 1, characteiised in that the first 
boc^ C2) is made of a re&acfcoxy material less permeable to the ihoid 

SO of the second body (3) and in that the fluid passages (7) eiccendixigfheretfarou^ are 

constituted of slots cor bores. 

9. Infection device according to cOaim 8, characterised in that the slots or bores are of 
controlled direction and opening sizes. 



10. Jixjection device according to claim 1. chaxacteiised in that the first body is made 
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from a castablemataciaL 

. Process far the injection of a fluid into a metaliuigical vessel compzlsixig the steps 
of 

a) feeding an injection device (1) with the fluid to introduce into the 
metalliargical vessel; 

b) injecting the said fluid throu^ a initiating section (3) of the ixi{ection device 
(11 having hi^er fluid flow re^stance than the remainder of the injection device; 

c) us]X]^ the fluid flow* streamixig from the said initiating sectic^ for cleaning 
and openixig fluid passages (6) in an injection section (2) of the injection device 
having less fluid flovr resistance than the Initiating sectloxx; 

d) injecting the fluid into the metallurgical vessel through the ix^ ection section 
C2) vrbUe the tr'^ttfttiTig section (3) substantial^ ceases to allow fluid passage. 



07-08-02 



D8-VESI 




GKLIN 



4-326531141 



T-27B P.OlB/017 M82 



8 



10 



Absteact of the disdosine. 

INJECTION DBVICE AKD PROCESS FOR THE mJECSTION OF A FLUID. 

The invention relates to an injection device for the reliable Introduction of a fluid into a 



- being removably insertable in the lining: 

- comprising a refractory first body and a refractory second bocfy fitting 
assembled, the first and second bodies having ea^ a sur&ce adapted to contact 
molten metal: and 

« having fluid passages extending firom fluid feeding means to a surface adapted 
to contact molten metal According to the invention, tlie injection device comprises 
fluid passages in the first body and intiie second body, the restive flow resistance of the 
fluid passages of fixe second body being hJigher than that of the fluid passages of the first 
body. 

Such an ii^ectLon device permits the rdiable introduction of a fluid into a metallurgical 
vessel even when the injection device has already been used. 



metallurgical vessel having a reftactory lining, the device 



